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become evident. For a more complete analysis of signal to noise, infor-
mation on the latitudinal distribution of the expected signal from
models and noise from observations is needed*

Adequacy and Availability of Past Data Base* The new 15-year global
data base of radiosonde-derived atmospheric specific humidity by Oort
offers the potential to develop important baseline data* Development
of a global or hemispheric data base extending back before about 1950
is doubtful, however, owing to the limited number of vertical profiles*
Because the vertical soundings are taken on a fixed 12-hourly (or
24-hourly) basis only at radiosonde stations, adequate definition of
the global integral may not be possible; however, the relatively long
lifetime of atmospheric water (~10 days) and recent evidence that
the radiosonde network temperature record is in quite good agreement
with the more extensive surface network may ameliorate these dif-
ficulties and permit at least the detection of changes.

Spatial Coverage and Resolution of Additional Measurements Required*  A
data set based on satellite measurements of atmospheric water vapor
(whether direct or indirect) would be useful in order to provide
adequate global coverage and to reduce variations introduced because of
sampling errors in the present surface network. Prabhakara et al,
(1982), for example, have developed a global map of precipitable water
based on Nimbus 7 microwave measurements. Monthly and latitudinal
averages should be developed since model results will probably indicate
that the fractional increases in precipitable water will be a function
of latitude.

An alternative approach to direct or indirect measurement of water-
vapor amount would be to measure the changes in the radiative flux
expected to result from the projected changes in C02 and, primarily,
water-vapor amount. At the surface, downward infrared radiation is
projected to increase 15-20 W/m2 when climate has reached equilibrium
after a doubling of CC>2 concentrations? this is about a 5% increase
in total downward radiation. At the top of the atmosphere, total upward
infrared radiation will likely change only about 1% under similar
conditions in response to small planetary albedo changes. To improve
the signal-to-noise ratio, consideration of expected changes in the
spectral distribution of the infrared radiation must be undertaken.
Here the operational AVHRR on current NOAA satellites and other satel-
lite programs may provide some useful information. Until detailed
investigations are undertaken, however, the preferred option is to
monitor atmospheric water vapor amount directly (from radiosondes
and/or high-resolution spectral measurements on satellites).

Frequency of Measurements Required* Measurements once or twice daily
should be sufficient to develop monthly averages. Special care will
have to be taken, however, so that account is taken of the presence and
extent of clouds in the soundings.

Feasibility and/or Existence of Technical Systems; Continuity. The
continuation of the radiosonde network is assured for the purposes of